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•y KO»at^&, 3££A;, ^y Ktx^>y 3 >7^>7"'JS«f^^ 
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1 ] £#<0— ^OffiflKJfcllSfifc 1 «&±a»<bfc&* 1 «o)»Lh 

Buffi 1 ; -7 v^vmwTs F/^-y^imtct 19, ifrte^ 2 om^itr 

v\ hu faafefro m fB-^OMffiiJ H*J"t & iff 2 >y ^ > 7**iT-co± £ * A#t^ Jt £ 
. miB*#^BUlS-73<7)®<7)^7j|n]^MLT6 0° J^±9 0° JSlTtRgLt 

[fflt*^2] HfffS^^^>^^<7)mrf£K7-f ^-y^>^(i. He, Ne 
, Ar, K r SI^X e t> ^ if ± ») Slf *L/: 1 1W±^ ?> 4 Sfft^Xlitl 
v»fc 5}- y \£ - A i -y ^ > & - t £ & 1 IE«0 

umm 3 ] *#o-77 oil iz&m ztitii m&±& h%z>mi <vm± 
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bu SEifcKl B&^PfT fcfli EI 0 K urns £ -£ & a* h ft ■? - * t i" -5 1**^ 1 Jbm 

[it ^ 7 ] mie^ i <7)^ohuis*#:^ i±mi>mm<Dmrf&mm-e&& 

K»*JffO«S^t?*oT, |f^ i 7!jS 7 ov>r*uH::3B*0/<*- > 
B/£7j mffEfl 1 wlii, lKr8ElB5C«fiL«J*«*«flit"t*#*»0-5 
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[it^ 1 3] &fo<D-^<DmmizBj&zixfzmmm$mmzmi-z>m 

[is^ 1 5 ] tu is/ ^ - - y kx. *) & & < t i> m i nm%mm%: 
6] 37^1 5(D^*-ffofr[zuwL<nmm.-jjmz& 
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[in^M i 7 ] i 6 ffiico^ v K+r*^ y i/ 3 >r-ty-7°>) m 

[0 0 0 1] 
[0 0 0 2] 

^-YT< (HDD) <*>*:#*/MKbK#v>, Mmt)<7> 

WW^ZtiX^Zo f^II^Lt, StfSD D p^^GMRA.y K (Gi 
ant Magneto-Resistive Head) ^Jffr&#t£e£#^3t^& *) , — JtGMRA 

y Y<D2fe&±.<DmmMitmmwx%z> hy^^mnmm^m^y k (tm 

[0 0 0 3] 

ym&fimz&o —mzGMR^y Ycox^^mmizMLx^n^z^y^m 

Wi^iM-f^y Kf#jg£C I P (Current In Plane) f#jt N TMR^7 V<DXd iZ 
II^LtISC-b>^lII:ItA 7 TOCPP (Current Perpendicu 
lar to Plane) f#^ti:^ 0 C P Pfifitfi, M.%*s-)\s YZ<D i> (D^WMt LX 

m^zzttf-c&ztitb, c i pmmm^)- k^> y y'itizis^xmm^mm 
o z^tzsb, mm&mtiz&^xc p pmikitjKM^mxfr&o 

[0 0 0 4] 

CPPffitO^y K^LTJi. TMRa 7 K(7)jt&^^, mx.it, m&mffllZk 
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Zm^fttfh i> C P P«igS:#oC P P-GMR^7 K&*n«b*iTv»&o 
[0 0 0 5] 

mfflmme>±mm (mitt mm) Rirrm (&mm tzzti-etii&i&ztix 

fit, C P Pt#jto^> Kii, ±^mS<tT^mM<h^P^mv/t^£ 
$IJ Elf & 46 (Dim m iiK m.%mnMWM <D ±H & j| x. If, TMRa y K O 

i 0 2**fflv>f,*irv»4 0 ifc, KT'li, CPPffi©^-; K"C*4^ 

C I P«i£o^u/ K (l^i-^L0Lt#^t<7)^y Kfcg-tr) t?**^=£-W*?T, 

(DfzttKD^J 7^If (v>fc>*9>£*fi^T;*) ift^-f^ i> <DX$>2> 0 
[0 0 0 6] 

« (*«v»t±, iis^iii mizmmm) t<vmm) Btriewv^ 

[0 0 0 7] 
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rt ? i^ffM£*L&o K7)«tt^IltLt(i, 0flx.tf, Ta, Ru, Rh, A 
iu Pt, Ag, Pd, Ir> C u^^fflv^tLTv^ 0 fit, CPPfS^t 

[0 0 0 81 

u. Rh, Au, P U Ag, Pd, I r . C £-hm^h*lX^2>(DX\ m. 
^£#l2&*« S. im$L $ *l Z -k% if K S v > P£ , 

2 o^Mft^o z<Dtztr>, *<r>* t <Dwmxmm&mm<r)±K±Mmm 

^ -7 ^ y (DAM ft* »I m&Jj \°l iz 1£te L X , ftfrtix^tz 0 
[0 0 0 91 

C I Pm^CO^ y K<h Ltii, LOL (lead overlay) «^*J#o^y 
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[0 0 10] 

d*UCj;JK Hufe«e^BuffitWl^H (LOLMTU h77l^« 
ffi (ABS (x7^7'J>m tliEMmom) CMt^tHC, ?HE 

[0 0 1 1 ] 

£ K «t o «5CStfi;S»*« <r> M R Jt^<7)#ft £ ft & ? i ^ & £ B&jh-f & it #> > 
CPPflfcg^y KO*^ tragic, «SC#ifc3b*»0±iBKl±, ffiiltLt 

T(i, f£\ Ta, Ru, Rh, Au, Pt, Ag, Pd, I r , Cu^ <W 
Iv^titv^, fit, LOLMoa 7 Ktii, «;-KJBl±, i^)»ttt 

[0012] 
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L O L«itO^ * K"CU\ 'J - K«&irffi3E#?8te&*Ji LTl^fiS 

fe&^b£^^&d&^7& ? &&o litttliatTa, R 

u> Rh, Au, Pt, Ag, Pd, I r, Cuft^lv»e>*iT^«5©-C, fig 
5C«tfilS»*« & tf3B8te&JOT «M $ *i * * K ft ^ tz m K s $m& 

iOK7>fX7f'/^i, CP P«3t<7)^y KO»^fcrat|fctz, 
[0013] 

/ * - y Mf&if&tfm ^btLx^&o 

[0014] 

mvtjcm 1 1 

#r?3 2001-23131 

#HS 2000-99926 -^2r$R 
[0 0 15] 
[f&9Jri*#&L <fc -9 £1" &IfJS] 
LfrLZtfb, m&LtzCP Pm&V^v TO'L0LMOA. y KfcUBfti" 
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»EOiII&j&HHIIR3*U t^t^Sfigtt* Ltv^TO^ot Li^ o 
[0 0 16] 
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[0 0 18] 

_t k m %> r^m % mm w^Ximh-rzt^x^^^^-y j&wttm * &m 
[00 1 9] 

[0 0 2 0] 
[0 0 2 1 ] 

[it® £ & 7t tb<Dmn 

leu i <7>flg * / ■? * - - > r-t & /n° 9 - - > ^apgf , H«fe^° * - - y 
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MI2^#OHfria— ^OB<7)^^[pI^^L-C6 0° J^±9 0° mTiC^LT, 
[0 0 2 2] 

twTKJffi* 2 WHO— ±***o Lfc**oT\ huI£S#*M^O±^(7) 
[0 0 2 3] 

mi*- -y ^ > rm&oifou K7^xyf > rzmtzAMftm kb^s lt^t ? - 
z>mmmz£t)mw2ntzo £*u±, *-y^yy-m^mtm^^m^h^< 
?*tt<nAmftz&fc(vm<vm%jj&]izmfcLx yzn^ 
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SrHf L^: ») t4 4 t©^*^4f 4, dfifctfU itfffEfl 

tzfr tc»±, UlIEx yf> **l£ITOftrie K5>fx-yf> 7<7)MtlAmftmZ 7 
5° J^±9 0° TOt^n^Hf 8 0° I±9 0* ^Ti:t^t 

&dfcri*«fc «9*f3: L<, 8 5° m_h9 0° JilT^SStl) CI £ j&* «t 19 — Jf$J £ L 

[0 0 2 41 

ii^^-e, frifi^ 1 (Dmm^&^r, mu-y^-y y&mt. mx.&, mux 
tt&m*6 0' m±9o* J^r^is^Lfj K9>r^y^^^flirxtt^»c, 

[0 0 2 5] 

y r&m cio x m tmmmi m £ m^-t z>zti>vsmx$>z> 0 

[0 0 2 6] 

^m<7)^2 oiI(:i^/^->MMi^ frlEU 1 ^i^tc^^r, mi 
fgi-y ^->^P^cOmrfS K^'fi'yfvyii, He, Ne, Ar, KrSMe 

\Z-U3-~y^-y 7x$>z>^(nxhz>o 

[0 0 2 7] 

^.IMtti. mffS-i- y ^ > 7*m%<D fy IE K7^xyf > ^ JrWO £i£ 
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[0 0 2 81 

t lx Yvix-v^-vr^n zti,z£ *k mzm 1 OflI*/^-->^ 

o 

[0 0 2 9] 

^^m3<Dmm^xtii£^ mmmi^mmtmm^ mmmmy)Rzf^<D± 

> ^'l&Prc^ ?7^? — '{3'> tf — A «fc & K^/f x-yf-> ^W^tL^ co-C- 

> BufS^%«*X(iM^^tL^> 0 1-&;b*>, ^x*-^ ^tf-A^- 
^zzh^fommmizx. ^Mmw^xit^izitm^mm^n^Mmmm^ 
tftkc&tzft^ ¥mtftmi<z£iQmtmj&mm£ximbztiz> 0 if*??* 

[0 0 3 0] 
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tz.^x\ Huffi^3 <7)mm^&^r, mm^ y?->ym%&, #JxJ2\ suffix 

79- *ft$L L&i/^ ^ > fmp^^m^x^cD^- v ^ y rftL^AMftfeim 

[0 0 3 1] 

^hb^ o n 4 ia 4 /•? ? - y mmjfm a , #r££ 1 j^sa* 3 <o v >r 

[0 0 3 2] 

fc&O-efc&o kotk, flyfBfjl 1 M^3 Olitli, 'J7ht7ffll/yxh 
[0 0 3 3] 

*%W<D% 5 <7>S!&K «fc - mife^ 1 7!;Sf£ 4 Ov>-f 

[0 0 3 4] 

z<Dm 5 commix tn£, t^ftzm®*) hhhel***^ k^-t 

X ? - Sr^jfi LiW7f> v> & m&-C& oTl), HMieS^tl L 

ti * <7) e> .x y > ^II^tJ^ tz&tztb, U * <0 7j |pj OffliJ H £ ti hu 

MIS.® 2>£ -7 HUES M;L(£i£flM*^ 
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[0 0 3 5] 
[0 0 3 6] 

i^fl-tLtfi, Al 2 03^S i02^t^W-&Ct^-C§-5^ £;M£> 
[0 0 3 7] 

*f&iwo£ 7 j: - yfttittm*. mmm i ^it 6 (o^-rti^ 

[0 0 3 8] 
[0 0 3 9] 

IB* 1 7I»Mf& 7 Ov>r*iJ&*oS»J|K i - y&Wtfjfett^ ffi3E& i 
[0 0 4 0] 
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[0 0 4 1] 
[0 0 4 2] 

[0 0 4 3] 

HO * «EiWI»* * ^"tr *» C5 "C * & o 
[0 0 4 4] 

CIO & 9 Outlet ttfi\ HffieU 8 OJK&KW L/c^ 2 cof 

[0 0 4 5] 

*%Wv>m l 0 <7>SMfcK i ^itS^iift^lilMfi. flfrifiS 8 Xti 9 
[0 0 4 6] 
[0 0 4 7] 



t±lliE#2 003-3097276 



9fcm 2003-039400 



17/ 



[0 0 4 8] 

-TOfcl lOfiMdU *HiUJ:4IlilJffiS:, TMRf^XliCPPf il^ 
[0 0 4 9] 

[0 0 5 0] 

^o&mjimzmm Ltzmzmftzi><Dx&z> 0 

[0 0 5 1 ] 

^fitzm%w^^m^^^m%m^n^mi-^m^tzm%^y v 

[0 0 5 2] 
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[0 0 5 3] 

^i<D-^m<Dmu^m^. z ft& i> <nx*$> & 0 

[0 0 5 4] 
[0 0 5 5] 

n<n-j^\%<Dii%bUi}m^ti%m*mftzi><Dxhio , tines i s^MUiituie 
* Mte 1- & * <t) / * * - - > ^ im zr iz z ft \,z 5 1 § m < mmm% r 

Pf-h^r, SIJ*Mt^. Zfth(»mW\&\z^ lS(7)K7^x-;f>n\ h^-y 

^ iis^roj oipjj^: t^v n h^favmiz^ft^nfzmzfttzMUfcmvdZ, -mtx 

[0 0 5 6] 

^5&m<vm 1 6 <7>I?JjUc ^ > v a > T -tr > f »j (i, buIS^ 1 3 

5 0v^-f^o^^«J:^^it77V*^J: Ft, m 

[0 0 5 7] 

-<7)^i 6<7)S«^j:^(i\ mmmi 3jbmmi ^^-rft^w^^zxhm: 
&^mz ±y> mm. z ft h*tfm^bftx^z><Dx\ m%rj *?mw.m 
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[0 0 5 8] 
[0 0 5 9] 

•fe > -? ^ v ^ n x v ^ Co x\ m zmmm. \ m zm&^t&x^&o 

[0 0 6 0] 
[0 0 6 1] 

en i (Dmmmzm 

[0 0 6 2] 

z>m.%^v vzm^M^TF-fMtt&mumxjb&o m2i±, in:itiiA7 k 
<^TURmT'2RV'mmmm%^mmi L 3<DU>^^m^miz^i-i)j:±mmmx^ 

ho 03 fi, 02f<7>A-A' ZiWmkmxJb&o EI4fi, m 2 4"OTMR|^ 

$4^[^«^iail^#:c7)#K)^fS]t— tLTV^ 0 Z|ft^[fi]^TMR^T-2<7) h 
[0 0 6 3] 
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Lx<Dmmmm.%%mmi-3 t* dlc k^-t 

[0 0 6 4] 

^7^/1 Ji^MI Sll^^t iRlffif iJ iz V - )VU 1 1 , 1 2 Sr W L , U - 1 
K 12<7>^M# ? ABS (x7^7'J>7*I) Ltv^ 0 El 1 U^-f^T 

f±* I'-JMSBIK 1 2<7>ifc(4 2#-e&£^\ £*u;:Htfc$rv> 0 #flxJi\ 1-3 

v^o itz* &±Sfr&&Wm<Otz*>lz, ABSlzm*<Dmffi¥MmiitfttZti2>Z 
[0 0 6 5] 

wj-cfi, «suR4i±i/-;i/a5i i, 1 2<r>mm\z<F>h$mh^ umm4<D 

fltftlfiJffiO^WK&ttT & «fc ^ 0 itz % f*Hfl||4 £l&&t£ - t ti*fti Lv^ ? , # 
[0 0 6 6] 

TMR^T-2S.D f if*Mil^^ J f-3 (4, BIliw^J:-7H, U-^fflJl 1 

xa^f^t-^LTis o , m%tmmmmm®W)LtzmzM < ^moaEw^ip] 
yi<7>&%.ffimmmTR<?)MmiziL tmr^2 c^M^n^^r-v 

y K 5 a , 5bS tm^Mfig^&^T- 3 K&M $ tt fc tf' > > 7> ^ y K 5 c 
, 5d«t^tLt^|, 0 
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[0 0 6 7] 

?titv^ 0 i!7^ 5 It, Ml?;, T)l^^y ? (A 1 2 O 3 -T i C) 

X(iS i C^-e^$*t^o A 1 2 O 3 — T i C£fflv>&it£\ ^ ftfiSmtt^ 

rmm i 6 1±>. *#^cto-r(ii£tt& < r & <tv\> 

[0 0 6 8] 

TMRfT-2ii, [14^^1115 «fc n TttlJf 1 6 ±«J& £ *i£TS& 

H2 1i, T^m^2 l<7)_tffilj 5<hR*MJiJ) tCfM£*i7t:±g&m®3 

i£, 112 1, 3 \ in^hmKmm^fitz, ru&mm (t 

1) 2 2, T^mm (±m) 2 3, t°>Jf2 4, H°>KJ12 5> h>*;i^rj 
T*2 6, 7'J-|27, ^Mt^^^tt^Jl^t LX<D±M&mm 

28, ±.mn,m3 \^T^mtLx<D±.u^mm2 9 zm*. 

X^ho t?>l2 4, t°>K§2 5, h>^^'J7f2 6Sy t '7'J-12 7^ 

m<DmM&xi±%<, £^&m<nmm&*^-$'z>w~mt)x&z>-hK m^-r 

m&*7f;LX$>Z>o EI4{;£^T, MRhJi, TMRii 1 2«t^M 

[0 0 6 9] 

y-;VKiLtf^ftLiM?tLTt^o St2 1, 3 Hi, NiFe 
%t*v)m\±ttnxfi£j&£tLX\;^Z>o EIMlC(i^LTv^v^ ? , Z.1xh<nnm2 1 
, 3 Hi, HU^L^tff^-rV >^'a'7 K5 a, 5 b K W Wm^l^3£igc£ *l 
tv^ 0 Tg(5mS2 \ Jklf±MWM3 lfctigiJH, rfflHSSCv--^ K&tf 

[0 0 7 0] 
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T§|5#«iS 2 2 (i, iHm#:<t &oTfc 0> AS*.**, Ta, Ru, Rh, Au, 

pt, A g , Pd, ir, c u%t*rMf&2ti&o T%f>&mm2 3i$, mmfat 

|fi]f:l!2 l±H)2;<5£^LTv^^\ ±ffiiJ<7)T^#^/i 2 3 & Ztt^l^n^ < 
<0*CMUi cfcv^o ^-i^ti. T^f If 2 2 , 2 3 £, Zfiidjfa?)c^& £> 

-f Yffidj|ti]«mil2 i±^j£<M££-£t& iv^o 

[0 0 7 1] 

t>12 4li < K&mVtm'?mf&Zti, #Uti\ PtMn. IrMn, RuR 
hMn, FeMn. NiMn, PdPtMn. RhMnlliC rMnP t & b'co 
Mnl^tiMt^: t mit L^ 0 m 2 5S{/7'J-12 7 t±. Ztl 
^m&\±mvm^^fi, Mx.(i\ F e , Co, NU FeCo, NiFe, C 
oZ rNbXIiFeCoN i & t~CDffi%\-XftZ-$L -£ti& 0 ^>Kf25l±, ti^m 

^■hmfr%> X 9 C^oTv^ 0 ^T*(i> T^«^2 H§iJ^£> 2 4 

, tf>K!2 5, F>^;WfJ7l2 6, "7 'J -if 2 7 <7>Mi;@Efi£;ixTV^7^ 
, TUMW, 2 -if 2 7. h>^;M'J7B2 6, e>Ki2 5> t: 

>12 4 cOJllS^gESLT ^ ii>o h>^;Ws''J7l2 6(i, ^Ux.(i\ Al 2O3 
. NiO, GdO, Mg CK T a 2 O 5. M0O2, TiO 2 XfiWO 2 & £ 

[0 0 7 2] 

* ^ v 7°m t Lx<7)±u&mm (WMn^mm) 2 8 1±, , t a % r u 

. Rh. A u, Pt, Ag, Pd, I r , C uOffr, Xli, - *ifb<0^-f ft^ 

o »y-e(i, ±gp#^)i2 8 (±mi£-r&ct ^ izm^w^m2 3-27 1— 
*) >y^n, ±.u&mm2 8 am 2 3 - 2 7 tmn^^-ha 0 ^i^otv^ 0 

[0 0 7 3] 
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±%mm<vTmmt%2>±uikmm 2 9 it, mnfotK^x&io, Ta, Ti 
zt'^m&ikmm^Mj&zti&o ^mxit, ±u&mm2 9 it, «£c->-^ 

y ~f (mffi 2 1,31 WO^t y "/) fcErSOMHIfcfl&ofca^ Wttfh 
[0 0 7 4] 

-12 7tc«EIW»0^*0>'^>f T^«**#^*«BtEIW»ii3 2«M$ft 
tv^o «SE<M^*3 2 (±. Cr/CoPt (n/^Vffi^) , C 

r/CoCrPt (3^>^nAfi^#) , TiW/CoPt, TiW/C 

o c r p t %£-vmmmmxfcj&zti&o h&^it, m&mmms 2 it, mx. 
it, mmm t R&m&miw* LM^^fo^it t «t ^E$ij#pjf 3 

2<DTMlZlt, A l 2 0 3lliS i 0 2 & <^<b 3 4 tLTV^ 

&o *fe*i/S3 4 14, ^E^lJ^ii3 2^12 3-2 8 «i ©Hi: U 8 
2 3- 2 8 «EftflJt4pii 3 2 K4 otl^ML^:^ 4 -9 C^otv^ 0 
[0 0 7 5] 

f4, T^«/12 2 fc_bg&&JKJ12 9HJK;fcv*-C, A 1 2 03X(iS i 0 2^^ 
^f.^^ili3 O^ffM^tLTV^o 
[0 0 7 6] 

i§SM^M^^-3(±, 02 sona 3 k^-t 4 9 mmm^siznir&T 
mmm tLx^mm z nz> mu±^mm 3 1 , 3 6, 3^^137 

13 6^Itlt(i, #0xJ4\ NiFeXliFeN^M^f.^ 0 TM 

14® t lt i> mm £ *ifc±»«ffi 3 1 x.v±Mm.nm 3 6 

W7;Kt^^7^f h^t^i3 8 *Pi-C-C^[6li-^)T^^ 0 -^^3 1 al 
C/±S&*°-;vg|$3 6 a tte^Xte*), TU*°-^U3 1 a SO^LaBtf-ZHflS 3 6 

*ffl$tL^±gB«te3 1 RVtffl&Gm 3 6 14, 3-*ffiri*T«#-/MSB3 
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1 aRV±.U#~^3 6 a i (i^tl|iJH*^>IS^ 4 1 Kj3V>T, m^Mffii 
;Hg3 7 coi^^fi, bu^L^^t-V K5c, 5 d ^m^fitnc^M£ ft 

TM R*^ 2 0±«KW*0&#J«:$Ht AI2O3, S i 0 2 & 

its 2 m ^wfx i> &\,* 0 

[0 0 7 7] 
[0 0 7 8] 

it\ 'yx-^umzft do -r%t>*>, m^i 5 a 1 2 o 3 -t i c 

XliS i Cf^^x;Ni 0 1 £ffi;SU IliMif^fflv^t, ^7x^1 o 1 
[0 0 7 9] 

mm 1 9ity^^i:m*mf&^&&xmzm^MiZ7F-rmx$>2> 0 ®6 U) , 

0 7 (a) , 012 (a) RZ/m 1 9 (a) li^tn^tim.m j Fmmx$>Z> 0 i7 
(a) HioV^T, TW(±, TMRi?2«f^ h 7 v ^ipI^^LTV^ 0 d 

6 (b) (±116 (a) ^(Dc-Dm-ra^fzummmm, m7 (to izm7 ( a 
) ^oc-Dft^^oTtmis&iffMiii, mi 2 (b) um i2 (a) ^oe-fis 
&&^tzffi.v$mmm. mi 9 (b) 9 (a) ^<DE-Fmzm^fzumm 
mmxh&o mzjb^mi lfi^ti-rtu m 6 ^-r^m^ hm7 [z^-rmm^ 
M^^xg^i^iffl^^-rmB&^iffMiii'e^^o mi 3jbmmi 6iz^ti^ti, 
m 7 izTF-ftiimfribm 1 2 ^Tf^xm^m^^xm^wm^i-umjAiKm'mm 

X$>Z>o mi 7RXfmi 8 fi^ft-TtL. mi 2RZ/mi 6 \Z7F^\%W.<0'ik<7)JLU 

7 k7T^m.mjj:±mmmx^> %> 0 
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[0 0 8 0] 

tl!2 2, T^112 3, t?>«2 4, k?>K12 5, h>^;M'J7f2 
6, 7'J-i2 7&U f ±S&£JRJi2 8*. ffi^cfltJi-t* (0 6) 0 Z\<Dt£, T 
MI2 1 l±mx.l£#><3&&iz£ HfcoJititflx.tf^/'Cy 

)1<7)±M (*Hi<7)iitii, 7'J-12 7«±I) fi, ±8B#JR« 2 8 K J: «9 

mmzti&ztK&z d6) o 

[0 0 8 1 ] 

3> t°»S2 4. ki>K®2 5, f>WJ7i2 6, 7'J -JS 2 7 „ ±SB# 
«« 2 8X1^^5 OS:, «^WtC|^*LT, ^^-->^i"-6 0 CI 

(07) o 

[0 0 8 2] 

7ffll/y^hA7->7 1«n (0 8) o ^HMOff^tii. tl<?)'j7 

Ft7fflk/7 h/^-> 7 1 1 lt\ T>y-ijv y 7 1 a zm-r&wmfzvt 

t^^2(0'j7 Ft7fflUy7 h/<*->8 1, £0^ Hlt^»f 3 
ItfflV^ ■] 7 f 1 7i 1/ y7 F - > 1 1 1 , 12 1 ^"C* 

o 

[0 0 8 3] 

|1^'J7 h*7fflPy7 F/n°^-> 7 1 t |1«K7 
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123-2 8, 50 (m 9) o -<7V^-~ 

yy\,Z£*)^ TMRf^-2 60 h 7 y **8TW7&*j£5e$*iT, TMRii 1 2(7)F7 

Y 7 1 a Kffii!§1-&^TO'ffcll5 0±O^ittC(i, El 9 tc^-f «fc d 123- 
2 8, 5 0^t>5 U >yiZ£2>mtMy>)7 2a*ffM£*i<&o EI 9Ci5 

v^T, fHtR3Ji, T>^-# y h 7 1 a ^tg^l" &tI f£<7) ^ *>+ ZfiJ ( h v y 
^ifS^fo]^— miiJ) <7)fI^^^LTv^ 0 Z\<D&M, [115, EI7, 110, Ell 
1 , El 1 9 ^o^Tk[sJ;ft-e£)&o EI 5, EI 7 WEI 1 9 H£^T, fgitR 2 (i 
, T>y-* v h 7 1 a t:iit^,it(7)9 Zffi ( 1> 9 * ^iPI^fSj^^li 

[0 0 8 4] 

■t&vm-e, ««i o i±.izmm3 4Rtm&.mnm3 2 zx^y ?&miz£ 
*)im>kj&m'fz> (010) o z\<Dt ryy-ij ? v 7 1 a ^m-t^mmm 

RMS 0±.(Dmmzii (-fte-h-h, Iftff 7 2±C(i) , m 1 0 iZTf.-t X 0 iz 

> #feitS3 4^ote$ij®^3 2<7)-$p mr, rm«9±tfsuj tof^o ) am 

[0 0 8 5] 

-(7)1^:, I10U7F ^ymWT. 7 1 <DT> V-JJ y V 7 1 

aizmmi-zmmmm5 o±<D&mzi*^ i?ft5»7 2, sm:, ^34 
rotkewupi 3 2 om •) ±ran xzfmmm&zti&o 

[0 0 8 6] 

-e^m, I1WJ7 F*7ffll">^ h 7 1 £B£*-r&>r fcKJ: Ox 
ftff 3 4 I^iElil 3 2 OS l<0'j7h*7ll/y^h/^-V7 1 _t<7>£& 
5>^l^*-r^ (Ell 1) o Ell 1 140 7 tmCW&t:7FLX\^&o 
[0 0 8 7] 

«VW h^|6]HMLT^5?^i|iB (Ytt^lfiJ^tS) £}#o £ £ i> Izffifc&Z f*lt Z 
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#/jft«^&m#cg|^£$|LT, TU£mm2 3, t°>-^2 4. tf> KJ12 5 
, h>*;W"?UTJi2 6, 7'J-«2 7, ±gfcfe«Ji 2 8, ^MBHfcJgl 5 0, ft 
EIM«I«3 2XU f j»i»«3 4*, SR^Wtc^LT, A**--^"t* 0 
, C^K^Lfcffi^K, 'J7 ht7Si:i 0> ^13 OSr^-T* (Ell 2) 

o 

[0 0 8 8] 

^OlgKo^T, EI 1 3 7!>SEI1 6 £#JBLTi¥MKiJ£9!1-*o if, H7 
RV*m 1 1 H^i"^So36^±tc x I2WJ7 ^7ffll/y^ h/^ - > 8 1 * 

Mf* (mi 3) o 

[0 0 8 9] 

JfcK, i2*7)'J7ht7ffll/yXf;^->8 1 Lt\ H 2 <7> K9 

^7f>^iUW>ft>^J>^ (|l!!(?)K7'fx7f >n*U^ 0 ) £tf 
9Ci:ia^ 123-2 8, 5 0, 3 2, 3 4 > V1r2> (HI 4) 

o ;w-->^i:J:i), TMRiT2©^^fh»^« 

— v^oigtz, H2 <dv y v -*y)% i/vx i* — > 8 i <nryy-ij 
•y h 8 1 aKffl^f &^ffiBMI:!l5 0 ^o_t<7)fU£Kii, 121 4i:^f«t^:, 
12 3 -2 8, 50, 32, 3 4 t > ^'J > ^*ta t 8 2 

*l£o EI 1 4 tc&^T, IJtR 1 li, 7>/-*7h8 1ai:ffiltS^ 

«OH-Yfl (AB S tRJtflj) 0^i££^LT^& 0 d^arji, 04, Ell 
2, 0 1 5 -Ell 8i:ov^^It*-5 0 
[0 0 9 0] 

^v^, i2© , J7Ft7ffll^y^hA^->8 1 * s *3R±tC^fii"-&^t? 
, 3£«1 0 l±H#fe#MI3 0 4^7?^t:J: *)j£BS-f & (Ell 5) 0 ^cot 
T>y-* v b 8 1 a K*B^1-£^M$HfcJg|5 0^<7)±o^itlC{i Otfcfr 

s#*i8 2±cii) , mi sKiF-t&nK, mmm3o<D—u (&t\ r 

[0 0 9 1 ] 
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[0 0 9 2] 

If® 3 0O|2<7) l J 7 ht7ffll/y^ h/^->8 1 ±<7>gB#£|&*1-& (mi 
6) o El 1 6(iEI 1 2 fclSltJRlS^L-CV'-So 
[0 0 9 3] 

mi 2Rz/mi 6 K7^-t^m<^MUi o io±miBij&.xy^->* r i-&:r. 
vT-yyxmzftio z\<D^y^>yj:m~ei±, mi 7i:^t j^k, h«i$k 

fS^y^^&^ifc&AfctftJS 0 0 1 o±I^MP©^i:*t 

LT6 0° m±9 0° JUlTKStteLT, K 9 >f J. *y -f - > ^ Srfi 1 "9 o ^ll^fi 

=Ht?o He, Ne, Ar, K rMX e^«b=5r-5f «t 

> T'teTfcffl^fc K7^fx 7 f > >f * > tf- A J- y > ti2> 

i><DX*l±%^ 0 mtmfcVd (ff#f^7 2, 8 2 , iKiM 3 4S:D f ?||[x$lj^5 3 

2o^ij±tfSB, str, mm 3 0 •) ±irm ^^xin&m^mui^. m 

M^75 s m±9 0° &TK&te1-&ZbimtL<. 8 0° &±9 0° & 
TCtSn;^UWH<, 8 5° JJ119 0' J^Tra^-T&^t^j; «j 

[0 0 9 4] 

Xftftme £ 6 0° &_t9 0° ttTCigL/:^>lf-Ai';f>^U ft 

'MX^If 1 0 1 ZW&Z J £2>&mi*%^o 
[0 0 9 5] 
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$il<Oiitli, Alt^JJt 0 £ 6 0° W±9 0° J^TCl^L7t>f 

fcf&yvT^mmmims otm&mmtT, xm^me^e o° m±9o° j^t 

AM£jJt0£6O° J^±9 0° I^T^I&te LtzJ * > tf- A 
xJ£\ B§0° ) JclftjgL^ F7^x 7 f>?* (1?iJxJi\ ^t>lf-AX7f^' 

fcratn^iiart-cff d «t xmnmeie o° w±9o° ^tkis^ 

F«3-Cff-9it<>T?#*o £*u±, Alt£j«0£6O° &±9 0" KTi:fS:SL3t 

>7 r %L z f-<D±fzZXMMl£0 *m<Dftm (mx.it. m&0° ) Iz&feLtzV^Jx. 
v ^ > 7 'fcfr o Xtttkfe ^60° JSL± 9 0 " JJJLTK&je L -f * > tf 

[0 0 9 6] 

^HJfeO^SR-^Ji, fuj£L^AIt£jE 0 £6 0° JiJLL9 0 o JsHTt-lftScL^'f 

2, 8 2, 3 4 SO^EftUffll* 32^*15 ±TO, RX>\ *fcH/S 3 0 (Dm 

5 0^\ V&^Zti&o Ell 8 f±X Y¥M£¥*?&¥®K?&o7t»fm£7T;L 

TV^<7)T% 01 8Cli, fI*£R2, R3±«i (S#t*7 2, ttifgJl 3 
4 2Stt^S8EWI»«3 2<OUfeO±»f«P) 0|£*&o|S^li3B*L"0>fcv^ -e<o|& 
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[0 0 9 7] 

-TOi:^ itu$L£J:^ KX%mm0tf6 0° J2JLk9 0° mrtcl^^ ttfc CI 

zm&izit, AI2O3, s i o 2^^^w^ ji ^^>^^- h i±&m<vjLy 
^-yyu- h{znLxi&^\ 4 *>¥-A(DXfttnmdtf6 o° j^±9o° m 

T-e&&m&Kl±, Al 2O3, S i 0 2 f O|fefil(0x 7 f > ^* I/ - Mi^I 

ho fit, mzMtjm} \z\±mm 3 Awmmz o<Dm *)±im^itiz> 

[0 0 9 8] 

-?-<7)flL Ill 1 8 1 0 1 ±g|5#JS^ 2 9 

tci^fM^ti, mk, ^ ^ft^ia ^±si$m^3 1 ^Mj&irh mi 9) 0 

[0 0 9 9] 

ft&K, ^> y 7°J1 3 8 > 3^^f3 7, &j£ Jg 3 9 , ±«1£@ 3 6 
1I4 0HMU Ii:iS5a-5df*fMt^)o itucj:^ ->-x^XfI 

[0 10 0] 
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[o 1 o 1 J 

>^;i//s<j T ^2 6ClUTCu, A uXtiA g ^^O^t4#^^S^1-^> 
^<ht\ CPP-GMRA7K«LtU^ 0 
[0 10 2] 

2 onmm2 4 zmmLxmnir&o m 2 07^02 2 (2, ^oiiiwit^wc 
i^>^^£<7)-a5co^-xfi^ti^:6^n^i-[a-e^)^>o H2 0^.^112 1 ^ 
tt^ftim 1 7 ^oqn 1 8 Knfc-f2>m.mjL±mmmx&2>o m 2 2 ( a ) 

¥MEk 122 (b) (2[H2 2 (a) ^^)E-Fli:?&o/;«|11^4„ 
H2 2I±H1 2 C^LTi/^o 12 3RZ/m2 4 (i, 1 (DitmMKXZ 

mm^m-x vmmzti&m^y v<DTMRm^2<D^^m^:m^-tiii:± 
mmmx$>z>o m 2 3&tmi2 a t±, -^n^tim Awm 5 wkltv^c ei 

2 0 7!?^EI2 4 HioV^T, EI 1 lb ^ EI 2 2 <f (Ogti X{i2tJ£-t£^*^{2 
[0 10 3] 

fEo. y -f- y 7TMX\ m 1 7 tlTF-f «t 9 K AI^E ^60' &± 9 0 ° WTi: 
IS:^L/jii#0^ ^>lf-A-i.-7^->^nftx.T, [32 0 IZTfi-tX UAM^S 

[0 10 4] 

mtmnzm m^mm 12, 82, *g*t ® 3 4 w^e^ms 3 2 ^ ^ ±tf 
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<7\ mffBffMtJO^^^^Ti^ £ 1 *> miffi^^tlTO^M^bM 5 0 m% 
Z> 0 itc. <i j-y^'-AcDAtttftmd&M&O' Al 2 0 3 , S 

[0 10 5] 

U:#ot, 02 1 H^^<7)S«1 0 1±K, ±HtSi 2 9Rlf±UM 
13 l^rMf^i, [U2 2 Ktf1-£ 0 (C&& 0 .1<7)£*X I(7)| 1 <7)Jt$cW; 
i^Mit^^m: ^S^i^ti^igm^-;/ K-Cii, 0 2 3 $.^12 2 4 K^-fJ: ■? K 
. wi®. LfzmULR 1 - R 3 MigHfclg 5 0 , 7 2, 8 2 

30, 3 4^WotLiv\ ^n^icio-r, m&mj&bjkmfrmti&nft. 

flfr^Lfcll 1 60'; -7 ht7ffll'y^ F^7->7 1, 8 lOT^r-* * h 7 1 
a, 8 1aOtSi:J:^no L/:#ot, 'J 7 h * 71%<D;* 'j OH^SriK 
ItSfca&Kfi, ^J£R 1 ~R 3<Z>«*3r5&+i2c itnm) J^TICt* 

£ < (tfflx.ii\ MR^W hMR h £ 1 0 0 nrnfiTC Let 9 m 
^i:MW^Ltv^ L < M •> , «St$t«gLSft*Ji K it *l & 
ill**** L < ft(l IS £ a, MR#140#fb^ y KOftJg8Mfc£# 9 

[0 10 6] 

2 4{:^fJ:^: x fiR2, R 3 figgftiftUg 3 2 ^ ij ±»f rv^ 0 Lfc 
**o-C\ StEWS 3 2 ^t>0/^ 7^If «7)-^'7 >J -1 2 7t:A"bfi:S 
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®\v>m\zmmm3 2 »» mra t am / u $ j 9 » fog*, 

f&EflflJfp/i 32ia^7'J-i2 7 iZtt-tZ&H TXiWIo TLiK 
[0 10 7] 

IS^ y f>^ISCfcv^ N EI 1 7 tc^-tJ: ^ HAItfcJ^tf £ 6 0° W±9 0° 
J^TKl&^L/i-f *>bf-Aiy^->^=SrfT"9o £*ifcJ:»K [21 1 8 tc^-fj: -9 
fc, lufSfMt/ (##3»» 7 2, 8 2 , jftfgff 3 4 aOT8E«|»Ji 32(0*U 
»f», a 0\ Ifelf V 3 0 out Jj _ttrW) > &mz, MtZfci&MTRlf^tDm^iM 

mz&fcLx^tzmmm.itWks o^\ ^*^^^> 0 ^m^iic 

Rfr ih-r * «l i: § £ o 4 fc, iKEftlllllJS 32©ii} ±if $ *i £ d <h ^ 

^EftilUPS 3 2 frbto'H T^mW&± 0# < 7 ] ; -Jf 2 7 {iA£o 
fl5fB»?Sat^*BI*^< TMRf^2 <9\fi££/jN£ < lt^>, |/M7^ 

*tiC7'J-l2 7tcRlJni"aii:**-eS, ?IHxflJ|^3 2i:«t*7'J-i2 

[0 10 8] 

2&*Jf K h > * -J712 6 ) ^o>f *y\£-&\zx2>y*- w&mw 
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[0 10 9] 

ctdtc, hi 2Rirmi 6c^ttti<oif i o i (D^mm^^-y^-yv-t^^ 

, ^?7X^-^>t-A (GCIB) CJ:4K5>fxyf>nffoTt 
iv> 0 ^#WHI±, #JxJ£\ l-5k gm.mzmi±Lfz-tfxZ 1 0~ 4 T o r r 

- 1 o- i to r rmm~mK.Ltz?-*>'*izyt£m-tz£iz£ ^mnmmzx. 

-ox$lzz> io3~io bmwx? 7*?-*4 *>fl:u msiaot 

^ll±t:tl)DllTlf 1 0 l<7)±MMKXtt2*t2>o 1 0 1 <D±WM 
fcttT&ffx??* 9-4 *>\£-l* <7>X%tJj fait. 151*36^ 1 0 l<7)±M<7)v£ 

9-4 Jry\£-A(Dtzib\zm^hn.2>1f7t Lt(i, 08x.tf, He, Ne, Ar 
, Kr, X eMH^^iifJ: 0 31**1*: 1 tt^±^^» ^^^^'XXfifl^ 
£W h ZttfV^&o i tz, ljmn.&l*Mx-i£ 1 0 - 2 0 k e V. 

m (%kv-xm) itmx.it i o 1 o 1 7ions/cm2 ttiit^ia, 

[0 1 10] 

977.9- zmfo-tzw^xitttiz x h ^wrnmm^ x *) 
mmw^XitTy^zitmui o iOTK¥frfc«i«)£5W£c*fc*!>. 
ftfflt: «t o mmzf&w mnmm 12, 82, ^itn 3 4 sotetoii 320 
m *) r v\ mm 3 0 out ±uu) zn&o Ltz^^x, a 7 9 7 7 
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[0111] 

o *mmw££-tz>zt i> mtx&z> u ^mi^tims o 

0 ° KafcJfc L/:K7^x 7 f> ^£?tx- (44 v» 0 
[0 112] 

[0 113] 

02 5(4, ^HWOSI2 0||ii0^3SHcJ:4SB[§C^y K»ift;fri£fcJ: 

tt * se&c^ * k o t m r ^ 2 & saagitae**^ 3 i mfttt k ^-r 

^HfMH-e*>^> 0 02 6(4, @2 5 T M R fi 1 2 ^ itfi ^ M Cte^ L 
^EI-e**o 0 2 5^.^1126(4, ^rii^fitm 2 RZfrn 4 ^zn^LX^^o 02 

7(4, *%w<vm2(nnM<r>ftm^£2>m%^v vm^m^-jimzm^m^ 
m-rw&mmm"c$>*). mi 7 izimtx^z> 0 hi 2 57^1112 7K£v>t, m 

1^10 5X^01 7^<7)S«i:^-X(4^S-r^S*(C(4|5l-^^#L, % 

0**11- h mm (4^h&i- & 0 

[0 114] 

02 5M2 6(;^i-?H^y K^@lMi5^ti^7 Kfc*fc* 
#r(4, tH2 5^.^0 2 7 (37j^i-4 d d2S.ra44 3 <7)^fg3 0<7>f£gK, 
TlPJJco^lfS3 0 a t-€-0±H»JS^tL/cS3 0 biimWhtlX^Z &<7)frX*$> 
•5)o We 3 0a (DUm-t LT(4, ffl^(4\ Al 2 0 3 X(4 S i O 2 & fri s ffiv> 
i/c, 130 b<Dtfm-t LT(4, A 1 2 Osl^S i0 2 iHt>li 
- a ^ p< - v fg:M^m <0 v ^-t $1 x. (4^^ 75 ? ffl v » c, ft X v » £ 0 
[0 115] 

--tv 2 -D<nm\<m* y ^-^r^-^i&mh^wa&^^xumir^ 
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£ -e- tL-rtLic^xii c afsga * ^ l x mM ttzt^, nnm mm. 
^>t-A^- ^fi«Sft***ss < & & t #;t & 0 >r * > tr - a ^ - v* 

li> ffilEWfl-rtfriiaLTA r ^<Dj ir > tf— Atf^t^Jf £ 
[0 1161 

3 0 %m$.-r&izt> 19 30a s^a 3 0 b £jw^&s-#-*£<z>*t& 

[0 117] 

roxmtmtxm) «*^ltv^ 0 ^i^fi-eii, #a^Ji 3 o tcft 

x.T«®3 0 aM13 0 b t H#v\ gj 2 7 X o 

tMR 1 Wff#t» 8 2 ±K(i, 3 0a 30b 1) ±^o 

>f * > tr- a ©gKt: ti, *feli* 3 o «t «9 * > tr- a ^ - s j&mbfk<o 
mum i (vmM^mmizit^x , v re 2 6 YiBij^stcfp]^ 
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[0 118] 
[0 119] 

[* 3 onmmmi 

[0 12 0] 

SfcfcBfMEIT**., EI2 9(±. m 2 8 GMRItT 6 <7>#&£HKt£* L£J£ 
^m-e^)^>o E13 0(i, EI2 9 ff<DB-B' MMt^^o EI 2 8 3 

on, zti-z r tim2^ m 4 Rz/m 5 KM fcLx^&o m2 8 75MIH3 otz&^x 

[0121] 

0 2 8 75 MEI 3 0 K^-t-fiH&Cs y Kt±, L O LflfctfcJfoflB^ -y Ko— #|-c 
E12 8 75SEI3 0 H^i-^K^-y K^IU 1 75MH 5 H^i"i85C^y Kin 

^*0f«i> i2i, 3 i m<Dm&t^ ztnztt.im2 1, 3 i^i^So m 
1 TjfMia 5 n^-ms^ ? K-cf±, * 2 1 , 31 ^-eti-rn^^v-^ k&ito 

t^ifflltv^OH^L, ®2 8 7^1113 0 tc^-t-flS^y K"CI±, if 2 1 , 
, H2 8 75SE13 0i:^tl^^ KT*(i> 121, 3 1 ^ftiftiT»v 

- ^ ks 7i tfLhawa&c v - )v vm t n&o 

[0 12 2] 

H2 8 75MIH3 0C/7tI^7 K-Ctt, T«$r>-^ K* 2 1 fc±ffi«^ 
K/f 3 1 iorac TSRv-^ 7"B 6 1 &a f _L«Bv-A' K^> * 

"/Ji 6 2 «?^tv>-5 0 «^TO*t^i: LTHI 1 75MIU 5 H^-fSBSC^ 

KK^t^ TMRfTf 2 Kft*>») HI£tt^>tL7tGMR^T-6^ ->-;W K^r-V 
^16 1, 6 2 |8JK^Jjfc$*L-Cv>& 0 HI 2 8 £0^2 9 rplZ&^X, 6 3fiv 
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- )V K^r> v y°m 6 1 , 6 2 ^ K^fifc £ titz > - ^ -y 7>/f "Ctfb<?> o v-^ 

T^g 6 1 , 6 2, 6 3 (i, mm "C$> <9 . 0Ox.tf\ A 1 2 0 3 XliS i 

o 2 & fotm-ej&a £ *i£ 0 

[0 12 3] 

GMR*?-6^llll7!;MI215^(7)TMR^T-2 tm%Z>mi$, h>*A-/s'jT 
Jf 2 6 HftxT, Cu, A uXliA g ^ 6 4^ff^^tiTv^ 

*T^^>o ^ >12 4, t°>Ki2 5, 6 4 W7 'J -tf 2 7 #\ 

iIM*i^«Ltv^ 0 EJ2 8 7^123 OK^irm^y K"CI± 

, BH^MBIS^OJKSC^y K-eff^$tL/cT*^2 2 (i5fM^n-Cv^(/> 0 
[0 12 4] 

y K-eti, El 1 7!;SI1I 5 tf»Offlt$C^y K"?^J£ $*ifci»*MI 3 4 fiffM£*LT^ 

&v> 0 -^'j-ki (*®Ji) 6 5^\ ±u&mm2 szjrLxmtmm&tiL 

vhWzm <D m^fiU \z ^rfi^fti^m \z * - / s - ^ - 7 -? l T * - / 1/ >r % * J# o «t 
•5 fc, ±gB&JR« 2 8&^EW* 3 2 ±CfnWJ$$^rv>i 0 'J - K 
me 5 ti, ^iJx.(i\ Au, AuCu, AuNi, AuSi Xfi A 1 T i ta t*<Dft 

[0 12 5] 

@2 9Ci5V>T, MRhli, GMRf? 6^1gf-&MR^^f h 
[0 12 6] 

*5km<Dm3<Q2m<Dl&mzJ:2>m&'\v KS^ttiL-C, EI2 8 7^ 
MIU3 OC^tl^'^ KO$£j£:fr&<7)— ^JCov^t, KWtSo 
[0 12 7] 

i-f, ^J^Ig&frdo *#1 5 t^r^^iA 1 2 O 3 -T i C 

X*iS i C^O*^ 1 0 1 fcffiifcU liMMf^fflv^, 1 0 1 
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^-v: 39/ 



[0 12 8] 

.I^i/Nlfl^tt^o^T, EI 3 17t;SEI4 5 ^#ILTW^ a III 3 
17?/MEI4 5(i->i/NXfI^t»^i-^»^Xfi^fl^H^1-|2l^^^,o El 3 1 ( 
a) , EI 3 2 (a) , 037 (a) , IU44 (a) WEI 4 5 (a) it-tti^Tti 
m&W-MWX*%>2>o 13 2 (a) Kj3V>"C\ TWIi, GMRf^6«t^h 
77^fi^Ltv^ 0 g|3 1 (b) (iEI 3 1 (a) tp<DH - J HHifro 
MEk EI3 2 (b) (±HI3 2 (a) <f CDH- J IftKi&o ^UEB&WfMBI, EI 3 7 
(b) (id 3 7 (a) ff 3 ^ L - K»C?&o fc«BfrHrffiEU EI 4 4 (b) (±EI4 4 
(a) "t»05H- jHil?&o7tmm&KfMI2I, EI 4 5 (b) JiEl4 5 (a) *<7>H- 
J*ftKftofc«B&KfiBE|-C**o El 3 3 6l*<£ti*?ti, EI 3 1 HTjt-f^ 

8 7!7^EI4 1 i**rti<?ti, EI 3 2 K^-rmm^hm3 7 fc^1-#cSRK^&#Ijg 
«rfff«Bt-^i-«EB&l£^:»fSiBI"C**o EI 4 2 WEI 4 3 ii^ti-TtU EI 3 
EI 4 1 ti^t-^O^OXe«r^i-«E*l£^:WflBB|-C*4o 
[0 12 9] 

•>XAlgtii, %-T\ Oxai o 1±K, Till 6, T«y-^K1 

2 1 , K^r> y 716 1, TSB^«/i 2 3, tf >Jf 2 4 , KJf 2 
5 , #N814£IS* 6 4, 7'J-127 S^HB^JRJi 2 8 Mfrm W T i> (El 

3 1) o Z<7>t&, TM^->-^K12 1 ltMx.ttibo §&Hc<fc t)MU 1t& 

^112 8<7)_k®ti$tffcM5 O^JS^tL^dttz** (EI3 1) 0 
[0 13 0] 

3 , tf >® 2 4 , t°>Ki2 5, #ft&te£JR« 6 4, 7'J-f27, ±SB^JR* 

*l*:8b#k, v ^ h^-^^tzj: »), mmmm3 2 zfm-tz (032) 0 
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^-v: 40/ 



[0131] 

doxfttco^T, m3 37bmm3 6Z^mLxmMKMw-tz> 0 t-r\ m3 
2c^tttiost± (^mmmm^ii, mMmims ox) i2»'j7 

h jrymisV* Y^9-y 1 1 1 £BJ&-t& (03 3) 0 
[0 13 21 

il^'J7l>t7ffll/yXl>^->l 1 1 £-7* * t LT, il(OK 

tf9^£K«fc*Kjg23~25, 64, 27, 28, 5 0 */^-->^*t^) ( 
03 4) o Z<7);*?-->yi l Z± f), GMRti^6 <D Y ? v ? ipS^ft^MifJOJS 

> 1 1 1 <DT>y~* y b 1 1 1 a CHit^M^l5 0 ±?)ff l£^(i, 0 
3 4 tC^-ti -9 8 2 3 - 2 5, 6 4, 2 7, 2 8, 5 0 <D4 * > < 'J > 
•fc&Hft^l 1 2ri*ffM£ft&o 03 4tci3^T, fI*£R6fi, T>? 

-*^iiia ^+a^t-^>fi^^ *> + ZffllJ ( h- 9 y ?m-jjfi\<D-^m) <Di% 

i&ZTFLX^&o -<7>*J2, 03 0, 03 2, 03 5. 03 6, 04 4, 04 5 
\z-D^X$>mnx$>Z> 0 030, 032, 04 AJklfMA 5 tc&^T, ff*£R 5 
ii, 7vy-*7Hlla ^Mir^mm^ -) *> - ZilJ ( h y y y-ipl:frft<7)ftil 

[0 13 3] 

&^X\ il(0'j7F^-7ffll/y^f^7->l 1 1 /^®$HkJJil5 0XH# 
£1-&#tS-C> 0 l±C«Jil3 2 ?v£^KJ: >) JSRi" <?> ( 

03 5) o T>r~ijy Mlla Kmm~$- Z>WmmtWk 5 0 XO^K 

(i-^^*>, SfshlMfcl 1 2 _btcfi) , 0 3 5lZ7Fi- id^, ifHEftW/i 
3 2 <7)-§|5 (J^T, «9 XTOJ £ 0*^ o ) &m *) ±&Z><> 
[0 1 3 .4 ] 

CL <7) ct 9 t-, il<7) l J7ft7ffll/y^f/^->l 1 1<7)7>^-*7H 

1 1 at:fflatSW{tI5 OXoDfjWcti, S#3»«rl 1 2&tf&l2fttlttJV 
3 2^«9±TOJCJ:^^Wff^$tL^ 0 
[0 13 5] 
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^-v: 41/ 



ffiELM'Mm3 2<T>%\ 7 Ft7fflWy^ 1 1 1 i^fflSfrfcHfc*-*" 

* (BI3 6) o HI 3 6 (i0 3 2 fc |W| Lt^4 0 

[0 13 6] 

W>2 <r> x- y?->rt lto^t *y < } ) yyitzx ^ , gmrh^-6 
4 , tr y vm 2 5 , m&n&mm 6 4, 7>j-i27, ±^#«g 2 8 , mmm 

3 SrBJffi-f * (03 7) o 
[0 13 7] 

;</)Igi:ov^, 03 1 «:#Ba.L-r»JHB^BiWi-*o £1% 03 

2 £0*111 3 6 H^1"*t©.OlMg±tC, |2©'J7F^7fflky7h/^->l 2 
1 SrffM-T* (03 8) o 
[0 13 8] 

^C, !2<?) , J7ht7ffll/^h/^->3 8^^UT, |2(7)K7 

12 3 - 2 5, 64, 27, 28, 50, 3 2 ?:/^--y^t 

* (03 9) o :^^--y/CJ: 0, GMRfxg^^^ ^[^j^—-^-^^ 

1 <DT>V-Jj y h 1 2 1 a Kffl^-r SUBStffcflg 5 0 0 3 

9DTt«tTC, 12 3- 2 5, 64, 27, 28, 50, 3 2<7)^t>^'J> 
ri,Z£2>&ttmVtll 2 2timj&2ti&o 13 9Ci3V^ ««R4*±, t 

>^-*7M2 1a i:ffilt*^H-Yffl (AB S tS*fi) Ofl^cfc 
^Uv^ 0 -lOjSJi, 02 9. 03 7, 04 0 -04 3 Wt^i^-S 

o 

[0 13 9] 
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T\ I«10 1±i:y-^K^>-7 7*1 Gfe&V) 6 3 *v£^HJ: t) f& 

m-TZ (04 0) o 7>y-*yM21a Cffi^-t^^MSMbM 5 

O^OJiOSUttCfi (1~ Sftlf^ 1 2 2 ±HI±) , H4 0t:^tJ:^: 

, ->-;u K*> y y°m 6 3 95 (J£JlT\ f) -tTOJ £ O^o ) &m 0 ±^ 

[0 14 0] 

>lcoJ:^ m2(D>) 7 ht7ffll/y^ h 1 2 1 <DT>y-1} v Y 1 
2 1 aKffl^-r*^lBftMt;§!5 OJtlgo^&Kli, 1 2 2&U f v-;i-K 

y 6 3 co^ 19 ±TOK J: $ ti^o 

[0141] 

-eom, i20<j7bt7lI/y^h/^->l 2 1 ^i*fl.Iti:J: <9 , 
zs-)V K^r> y 7Ji 6 3 <om 2<O l J7h*7ffiI/y^hA7->l 2 1 ±0|5^ 
^^*i-^> (El 4 1) o 04 1 Iii3 7 |sj DtfeSgSr^ Ltv^o 
[0 14 2] 

0 3 7 & ana 4 i iz^i-ymnmfai o i <n±m%*x-vi-> 

7^?-«L^v>x y f>^», 0 1 <7)_LMHPnc*H-&iy 

f->y-~*l^<7)±*:&Att£jg0 Sr. Ml 0 1 0±B50&»PO^|pjtwWLT 6 
0° W±9 0° WTt:^Lt, F7^x7f>m% :©K?>fi7f> 
7*C|Lt^ fllomfeo^Uis^-cigi 7 tew LTKWL ^rt#ti»W 

[0 14 3] 

2MSifc<a^J@n?l±. tfr#LfcAltfc«0*:6 0° W±9 0° &TKtS:j£Lfc>f 
12, 122, JglZffllfilJS 3 2 <7>3fl 19 RV\ v-^ K^> y 7*163^ 

I5 0#, P£*£*l& 0 iofci, tfr&LfcJ: 9 KX%Hkmetf6 0° m±9 0 
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^-v: 43/ 



o El 4 3 (iX Y¥ffi£¥*T WCi&oM^Ltv^(7)t\ @43 

[0 14 4] 

-eof^. 0 4 3tC^f^O^«l 0 1±H> U- KH6 5^j^$n^> (0 
4 4 ) o >>:v^\ ±U v - ^ -V -y -7°Ji 6 2 tfX/i y 9 mm IZ X *) ffM $ *L, 
Ii:, * 0±8MB&C~>-;i' KJ13 1 £ffMt-& (0 4 5) e 

[0 14 5] 

mmz, ^> 7^13 8, 3^H3 7, 3 9 , ±umnm 3 6 Rxf& 

iI4 0«:MU Ii:il5a-5df^Mt^o itiCJ:^ ^J^Ifi 
[0 14 6] 

[0 14 7] 

4 6 7!;S0 5 2 ^#1LTW^ 0 0 4 6 7?jS0 4 9 li, d o£ 2 Ojfc»flK 
«t*Rjf^&0--aJO#Xjg ! Sr«^:WJw^1-EI"C*4o @4 6S^l4 7(i, •£ 
*L-T*104 2W04 3tc^(Di"«6«p&l£^:ifWia-C**o EI 4 8 (a) £.0*0 

4 9 (a) t«B&¥M0, EI 4 8 (b) (±0 4 8 (a) - J «HC?&o fzWt 
B&ffifBEIx EI4 9 (b) (i04 9 (a) * OH - J HHfao £«B&Bffi0-e&& 
o EI 4 8 £1/0 4 9 J±, -€-*i<e*i0 4 4ao f H4 5 KttfD LTv>& 0 EI 5 0 75M 

05 2 (i, Z<Dm2<D&m$K£&m&1j&K£i)8km2tifzm&^v KOGM 
R^T-eo^^^W^^-riS^KffHEIT^^o EI 5 O(i0 2 9 iZMBLX^ 
h 0 0 5 1li, EI 5 0^(OM-M' %MM#&mx$> 0 , 03 0JCJt(5LT^* o 
05 2fi. 0 5 O^N-N* ^c««W&0"C** o 0 4 6 7^7^0 5 2 £i5V*t\ 
0 2 9 7^0 4 5^<7)^t|WI— XUttfc-f ZmmtZim—ft^-ZttL. ^(DM. 
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^-v: 44/ 



[0 14 81 

^ii^r^/6 ? HU ^ L « 2 OllOff^i K J: * & £ & j?fl±, fu 
ISjc^^>^x^T% 0 4 2 iZTF-TX n [zXMM&d i 6 0° W±9 0° JilTC 

[0 14 9] 

BU«>J» 12, 12 2, ffiBEftlJfll«3 2©*U»f», 

k^t> y y°m 6 3 out 19 ±ifu) ^f&^nx^^^mM<Dmmmtm 5 

0^*>«t 9 m*£ft&*IJ£3T\ AltSiJt0£O o Kt8!3eL£lfflE>f jJ-^lf- 

<d<d, muj&f&yooi&o&frtimz tti>K, mm$Lty)T(DmffimkWk 5 0 & 

OAIt^S/?«0 c ~C$>2>m&lZ^ A l 2O3, S i0 2 MI»i7 
[0 15 0] 

Lfcj&*oT, El 4 7C^ttlO*«l 0 l_bK, U - Kg 6 S^Wtf-kt 

^ KJf 3 1 ZMfa-fZ HI 4 9 K^-f <fc ? Z\<Dtz*b, Z.(F>W> 2 Ojfcgc 

Wc «t^>^it^H«t "Jt^SfrfcaSt^y KTIi, El 5 0 7!jSE15 2 Kj^-tJ: 
7 fc, fr^L^fMR ^®SHt!£5 0. 12, 1221 
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^-v! 45/ 



7->lll, 12 107V/-*7Mlla, 1 2 1 a<^-+S^«t «9 5e* * 

0«*3f^ife («x.tf, l+nm) JJlT^-5iti±ffl«-C*4 0 £OfcJ&, 
SIS^?5JS'fI:S:liI*^< GMRf!t^6<0Th££/h£ <1"£ MRM h 

j**«fr l < k 19 , g m r ^t- 6 h (7) mij h ti & v > -9 ra«7&«p* k 

[0151] 

5 1 iZTfi-T X o H> t^R 5, ?KE$IJ^*3 2^«9±tfrv^ 0 Lfc 

~&m-<f>—wp~7 v~m2 7 KXh-fKmmom^mm 3 2 

ot/^^U^titLi^o iKEfflfPJi 3 2 K J: a 7 'J -J» 2 7 fc*fr 

fc^l^o flfifcLfcJ: ^ K^itR 5, R 6 OlBti^f^^Tlc-f & CI 

[0 15 2] 

m^-yT-yyjim^&^x, @4 2 tc^-rj: -9 ^xmnme * 6 o° fii±9o° 
muftmyo (mttmmi 12, 122. ^e$ij^h3 2^o±»f«B. xzr 

, y 6 3 <vm *) _L»f«B) , HufBff^t/T^^cojtHo 

i«C#lELt^/:Wjl:l5 0^ 8£*£;fx&o L^ot, $Il<^)Ii 
KJ:*i«g;£8re*j&Lfc0 2 8 7!>ME]3 0 KTjrf igyfC^ KTN±, ffi&J&tfiSb 
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^-v: 46/ 



7u -m2 7 ka&o z<Dtz#>, mzm&mmzmz>'<< tmri^2 

0-+&£/h£< LT£, m.^4T**^mK7 x )-m2 7 izwm-t&z ttfX& 
[0 15 3] 

tc\?>X\ fft&Ltz%2<D)fcmMi<z&^Xi>, El 4 6 fc^tJ: d ^A#t^J^^ 

Mmti&m^£ximn<7)miRm s &<, itz^mitm^^m^^tztb^ ± 

fflic & o 7c o , it^^^JS^o >r * y tr- A «t S ^ - yOM^ 

[0 15 4] 

mftLtzmi<vmmmm<DmmtmM<7)mz*, *$m<o&wuzi> 

[0 15 5] 
[0 15 6] 

[0 15 7] 

tfbtitzm^rjz? nu, ^r-vx^ 1 7 1 izMLxm&o&mR&n 

7 y VI 7 2 t , v K 1 7 2 Sr?8£C r'-r * ^ 1 7 1 O h 9 y 
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^-v: 47/ 



o 

[0 15 8] 

7-fc>-7'; y 17 311, ttl 74 fc^kK Lt 0»BT^4:4r t'J 

•y>'17 5t, ^<7)^r -v <J y v 1 7 5 £@I&iES&1"40!lx.tfstf'f X n ^ ;u^e- * 
(VCM) /^<b&£7?^i-? 1 7 6 fcri»C>±fc LT}tJ&$tlT^£ 0 
[0 15 9] 

^PfJ-r/l 7 5 KWU ib 1 7 4 (D^\a\[Z7. * y * £ titzWtk<D%mT- A 1 
7 7 60*»^^#tt^tLTioO, 1 7 7<7>3fc»«BK«\ m&^v 

Kl 7 2i««L^7 Kt7^>y3>77t>7'J 1 7 8^@t^ti-Cv^ 

0 m^>y 3 >7-b>7*'j i7 8d, -e-o^OTtc^-r^^^-y K 

1 7 2 ^\ &%k5kr4 7.9 1 7 1 <Dmmi<ZftLTtt\iH-f& <fc 7 l,zmW)T-J* 1 7 

[0 16 0] 

% 4 ^)ll(0lit(l, 7 K 1 7 2 i Lt, m & Lfz-$1 Tb^m 3 <r>% 

fcnm&iziL&m^y \?m&7jfe<7)^irtifrK£ lommztitiM^v 

- t tfX* § & & <h*<7>f IJ ir^ff <b n £ 0 
[0161] 
I^WJ] 

[hm^j i Rx/itmm iot>7>] 

[0 16 2] 

*M^fl i <w > <h lt, huis^ i ^mm^fm^ x zmx.^ ? vm&xm 

1 o+h>-7°;vt Lt, frfE£ 1 OHJfcO^KtcHilLTUiML^ffiia* 1 o 
[0 16 3] 



tBIE#2 003-3097276 



#11 2003-039400 
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[0 16 4] 

mi) 





Jg<7> Affile tig J? 
( 2 Jfm_t(7)j#^ ^HOlciSKL 




NiFe(2/y m) 


±SP£MJ1 2 9 


Ta (5nm) 


ffe^tJl 3 0 


A 1 2O3 (60nm) 


3 2 


T i W (1 Onm) /CoPt (30nm) /Ta (20nm) 


*fe$t/l 3 4 


Al2.03(5nm) 


±oP#RH 2 8 


Ta(25nm) 


? 'J — Jl 2 7 


CoFe(1nm)/NiFe(3nm) 


h >*;u/^ ;g tji 2 6^ 


A 1 203(0. 6nm) 


fcf > KJS 2 5 


CoFe (2nm) /Ru (0. 8nm) /CoFe (3nm) 


t°>Jl 2 4 


PtMn(15nm) 


TSP^JIJS 2 3 


NiFe (2nm) 


TSfl^Jlli 2 2 


Ta (5nm) 


TSP^I2 1 


NiFe(2*/ m) 



[0 16 5] 

A r iP^*JE* 2 5 0 V, fcr-A«SE£0. lmA/cm2 1 Ar^ff 
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^-v! 49/ 



^2X10-4Torr, X«Jt £ 5 0 T\ J^y^> 0 55\ -< * > 

_tS&£JRJi 2 8 £*iJ&1-£T a KVs-f^x-yf-y^V- 3 5n 

m/m i n t - UtttC J: «fSL*:o 

[0 16 6] 

^?:ArWJglK2 5 0V, 0. lmA/cra^, Ar 

#'XEE 2 X 1 0 - 4 T o r r , S^fflJSS: 5 0°C, x 7 f>W^ 5. 4^ 
, >f*>kf-AJM*fcft (*«Ote*ft^W-t4A«) ^0° tL/:„ ^O^-y 
*->^fef=M±> ±gR#«12 8 T a htfl . 

3 nm/m i ntte&ZtZ^ Ilt:J: OilSLfco 
[0 16 7] 

i^x > ^* (jr. y > yu- h < tUtlt) 7& J |5J C < 7nm^^^ 

t-BxTE L 7jj 0 

[0 16 8] 

Hjfeffll 1 (D-^yf^RZ/it^tm 1 Ot>^OM^t fc, TMRi?-2 
CO h 9 ^iplTW^ 0. 13//mfcU TMRff 2 WMR^^f hMR h £ 0 . 
l^mtU §Il4*S$3nm<7)DLCitU #±Mil^ -y K L/c 0 
[0 16 9] 

fit, ^tLf>o-9->^;i/OS^mt7i£:S05EL^o d<7>«B5eTt±, 
^Cov^t, 77^f >*VW h * 1 0 nrn, ^f'f 7Mi$:3 nrat 
T^mffiti 1 5 0mVi-gi: Lfc Q 
[0 17 0] 

-oiij^co^. ^tfeM i (D-y-yftwm&it, i&&cm*2 5 0 ffi#i±5 
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t Jt-< X M$ & IS* £ tt: L o 
[0171] 

£*Ui, JttfcW 1 (0-9->-7°;w-e{±> EI2 3X0*02 4 H^-r«t ? fi*Ri 
~R3IC, T»IB^«!» (IWttf W 7 2, 8 2 , 3 4 RVmRUfflm 3 2 CO 

ffeO±»f*B, Ifelf e 3 0 (Dm *) ±lf U) , ^®^bM5 0 7& ? #« 

, flitR 1 -R 3 JcfltSBSlSWS^lB^kMS 0^4L^v>;t(;j; 19, ^ 

o 

[0172] 

[-9- > 1 ~ 5 ] 
[0 17 3] 

0±g£#JB*>fllJ£ti^ 1 oii^o ) a*o, mi 7^0 2 0 1:^-? 

tt^f * > If - A x. y ^ y yiz#M-t Z> 4 * > fcf- A x. «y ^ > yay&ftzife § 

, ira l 1 <w > ^RDfikRW 1 0-9- y -f)V t m—nJj&RV&ftX 

[0174] 

m^kMM 1 O-^-v^SC^riBJttKCT 1 t Ltzo bz 

f±, #>f *^tf-AAItftJK^teOT a (±^S12 8^I4) K*J"t*.x.y 
(^Uftl) WA 1 2 O 3 K*J"f &^ ;>^>^W- h (Hftflg) & 

a C^tt^x y > rm. (x?f^l/-F K^o* < tt-JMI) 5nmt 

[0 17 5] 
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Lues J 


TaCDx 

- h 

T nm /m i n 1 

L Mill/ III 1 1 1 J 


Ah0 3 <7)x 
U— h 

r nm /m i n 1 
L 1 1111/ III l 1 1 J 


I7f 

m 

Liii • o J 


Ta(D X >y 

=f- V ^ -S- 

(fill) 

1 nm 1 
L > INI J 


-H- v ~/ JL 1 


o 






4 10 




+>■ > ^JU 2 


45 


1 32 


1 33 


3 '48 


5 0 




60 


1.01 


1. 38 


4:56 


5.0 




75 


0. 39 


0. 84 


12:52 


5.0 




85 


0. 16 


0.37 


32:15 


5.0 



[0 17 6] 

v>T, A FM (/JT.TP^ISMi) »tyD77^VHI^^t> EI5 4H 
7F-rm <9 ±ra<7)i^ $ h 1 h 2 ^iBiJ^ L /Co EI 5 4 (2, > 7°;H - 5 

^PJ^^f^r^W^^I-CTEl-C^)^, [HI 7R{/mi 8, ifcunc, m 2 0 R 
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t iffi* L < , 7 5° J^± 9 0 ' &TK&56-r * -t^i^^iK, 80° JSL 
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